The possibility of the existence of single-wall carbon nanotubes (SWNTs) in organic solvents in the form of clusters containing a number of SWNTs is discussed [1,2]. A theory is developed based on a bundlet model for clusters, which enables describing the distribution function of clusters by size. Comparison of the calculated values of solubility with experimental data would permit obtaining energetic parameters characterizing the interaction of an SWNT with its surrounding in a solid phase or a solution [3]. Fullerenes and SWNTs are unique objects, whose behaviour in many physical situations is characterized by remarkable peculiarities. Peculiarities in solutions show up first in that fullerenes and SWNTs represent the only soluble forms of carbon. This is primary related to the originality in the molecular structure of fullerenes and SWNTs. The fullerene molecule is a virtually uniform closed spherical or spheroidal surface, having no sharp ridges or dents. Similarly, an SWNT is a smooth cylindrical unit. Such structures give rise to the relatively weak interaction between the neighbouring molecules in a crystal, and promote effective interaction of the molecules with those of a solvent. Another peculiarity in solutions is related to their tendency to form clusters, consisting of a number of fullerene molecules or SWNTs. The energy of interaction of a fullerene molecule or SWNT with solvent molecules is proportional to the surface of the former molecule, and roughly independent of the relative orientation of solvent molecules. All these phenomena have a unified explanation in the framework of the bundlet model of a cluster, in accordance with which the free energy of an SWNT involved in a cluster is combined from two components: a volume one, which is proportional to the number of molecules n in a cluster, and a surface one, which is proportional to n 1/2 . The bundlet model for clusters enables describing the distribution function of SWNT clusters by size. The equilibrium difference between the Gibbs energies of interaction of an SWNT with its surroundings, in the solid phase and in the cluster volume, or on the cluster surface shows that, on going from C 60 (droplet model) to SWNT (bundlet model), the minimum is less marked (55% of droplet), which causes a lesser number of units in SWNT (n minimum ≈ 2) than in C 60 clusters (≈8). Moreover, the abscissa is also shorter in SWNT (≈9) than in C 60 clusters (≈28). In turn, when the packing correction is included, the C 60 -SWNT shortening decreases (68% of droplet) while keeping n minimum ≈ 2 and n abscissa ≈ 9. The temperature dependence of the solubility of SWNT (Fig. 1) shows that solubility decreases with temperature, because solubility is due to cluster formation. The reduction is less marked for SWNT, in agreement with the lesser number of units in SWNT clusters. In particular at T = 260K on going from C 60 (droplet model) to SWNT (bundlet model), the solubility drops to 1.6% of droplet. In turn, when the packing correction is included the shortening decreases (2.6% of droplet). The cluster distribution function by size in a solution of SWNT in CS 2 , calculated for saturation concentration at solvent temperature T = 298.15K (Fig. 2) , shows that on going from C 60 (droplet model) to SWNT (bundlet model), the maximum cluster size decreases from n = 8 to 2 and the distribution is rather narrowed, in agreement with the lesser number of units in SWNT clusters. On the other hand when the packing-density correction is included, the distribution is somewhat narrowed while keeping n maximum = 2. Provisional conclusions follow.
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(1) For a cluster nature of the SWNT solubility to be completely established, direct experimental exploration is necessary. As a possible scheme for such experiments, the measurements of infrared absorption spectra of an SWNT solution, involving concentrations at various temperatures and a constant optical path length, can be conceived. (2) Along with solubility, the cluster formation also has to affect the transport properties of SWNTs in solution, particularly diffusion. 
